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This is the third of a mal letter reports concerning the

progresa under Contract for the period 1 January to 15 Peb- 25X1

ruary 1957.

We have been pursuing in this interval one of the areas indicated in the
last informal report. This deals with the mechanical properties of pres-
surized bodies. I believe thet the extension and enlargement of this work
may extend the current understanding of all lighter-than-air vehicles and
could ultimetely dictate meny of the inportant design parameters.

Up to this time we have been congidering bodies of unifurm cross section
for simplicity. An example of this is a presgurized cylinder. It can be
shown that the change of potentlal energy within any such system is:

APE =~V o) + (pl v/ Velp) £ g5,

where p and V are the pressure and volume of the “ody and Py is the ambient
pressure. Using this expression, the compressional and bending character-
istics of bodies of several different cross sections have been determined.

It is interesting to note that each of these solutions has the same general
result for a particular type of bending. Using these genersl results, we
have found that any particular pressure beam of uniform cross section has

a specified bending strength linearly dependent on its cross sectional area,
the maximum thickness in the direction of the applied force, the pressure
differential and an inverse depending un its length. Calculating the bend-
ing strength of, for exsmple, a cylindrical nylon beam which is 50 feet in
length, 2- 3/h feet in dlameter, and welighing 15 pounds, it is found that the
beam could support at least LOO pounds at its mid point when supported at each

end. This remarkable demonstration of strength to weight can be verified
laboratory tests. poc 2 Jay pare ! BY
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We are now attempting to calcilate the mechanical properties of beams which
have non-uniform ciross sections sush as exist in str=amlined shapes or even
balloon shapes. It can be seen that this work is vital to the clear under-
stand.ing of wha! bending moments may ve applied to not only the streamlined
body but also to its inflatable zon*rol surfaces.

We have als) begun s prelim nary analysis of the requirements to provide
stability to this type of vehicle. Tere again, some cf the literature which
we have surveyed contains :rsufficient information to adequately specify
what tvpe of size of control sirfaces is necessary for a given casge,

The materials testing laboratory has completed an extensive survey of various
barrier materials, including several rlastic films, papers an¢ some cloths.
Ttis report is ¢f a fairly extensive na.ire and will not be discissed here.

In crder to summarize our work up tc this time, a guarterly report will be
prepared auring the next six weeks. Thisg report shall include all work up
to this time and will specify the areas of study which require additional
research.

As of 2C January 1957, 70 per cent of the project funds remained.

Sincerely yours,

Geophysics Section
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